This paper analyzes taxpayer contributions to two state check-off funds using four years of Kentucky income tax data for households. An ordered probit shows that a taxpayer tends to give to more check-off funds as income increases and tax price of contribution decreases. A Heckman selection model shows that the Nature Fund and Child Fund are normal goods, with income elasticities of contribution of 0.20 and 0.14. With values of -0.58 and -0.29, the tax price elasticities of contribution are even greater. If refund amount is included, elasticities become smaller; the refund elasticities of contribution are 0.08 and 0.06, respectively.
Introduction
Several states now use tax form check-offs as one source of revenue for state funded programs.
1 These tax form check-offs are a type of charitable contribution from the taxpayer to state programs. The check-off amounts reveal willingness to pay for programs in addition to the amounts given indirectly through mandatory taxes and charitable contributions to private programs addressing similar concerns. Each taxpayer due a refund is given the opportunity to contribute all or a portion of the refund to one or more programs selected by the state. The taxpayer makes the decision of whether or not to contribute to the check-off fund based, in part, on his or her income, the tax price of contribution and possibly the amount of refund due. By analyzing contributions to state income tax form check-offs, information concerning the factors affecting preferences for selected state funded programs can be elicited. Levmore (1998) , for example, has argued that the tax system, through check-offs, can be used to improve upon the traditional ballot box method of gauging citizen preferences.
An individual thinking about contributing to a charity considers the opportunity cost and expected benefit of the contribution. 2 A taxpayer thinking about contributing through a checkoff considers the opportunity cost, in terms of lost income, and the expected benefit, in terms of increase in the provision of services from the given state-funded program. Eubanks and Wyckoff (1989) looked at 1982 data from Minnesota's tax form check-off for a wildlife program. Taking advantage of differences in federal personal marginal tax rates which existed at that time, they concentrated on the tax price of check-off fund giving. Eubanks and Wyckoff found the price elasticity of contribution to be -2.26. They noted that over time, 85% of the changes in contributions could be explained by increases in the number of taxpayers who
give, not by increases in contributions for those already giving. Revier and Harpman (1992) examined the tax check-off as the use of voluntary contributions to finance public goods. They conducted two analyses: a regression on individual contributions using a random sample of 5,281 Idaho state income tax forms filed for 1982, and a regression on total state contributions using aggregated data for eighteen states. They found the income elasticity of contribution amount to be between 0.33 and 0.43. They found conflicting results in the two regressions concerning the effect of multiple check-offs on the contribution to any one check-off.
The purpose of the current paper is to analyze contributions to two tax form check-offs for one state, the Nature Fund and the Child Fund in Kentucky. An Ordered Probit is used to determine the factors important in the decision concerning the number of check-off funds to which a taxpayer will contribute. Contributing to any one fund can be thought of as being composed of two parts: the decision to contribute, and the decision of how much to contribute. 
Summary Statistics of Participation and Contribution Amounts
Observations of taxpayers who had positive REFUND's are captured because the taxpayers either: 1) contributed to one of the four funds (Nature, Child, Olympic, or Veteran) or 2) received a refund but did not give to any fund. These observations are useful in examining the influences affecting the number of funds to which a taxpayer contributes and the choice of whether or not to contribute to any check-off fund, given the taxpayer has a refund.
Although only data for taxpayers receiving refunds are used in analyzing participation and contribution amount, data were collected for a sample of taxpayers not receiving refunds.
There are approximately 9000 such observations for each year. Comparing the characteristics of taxpayers who did not receive refunds against those who did is one way to consider the representativeness of the sample observations. Table 3 shows such a comparison. Taxpayers due refunds have a bit lower income and are more likely to: be single, take a childcare tax credit, live in a more urban area, and do their returns correctly. In the analysis that follows the focus in on the behavior of taxpayers who receive refunds. The characteristics that are included in the analysis will control for effects of observable factors which are different between taxpayers who get returns and those who do not. Nonetheless because of unobserved characteristics, the results of the analysis still may not be generalized to the entire population of taxpayers.
As shown in Table 1 , there are 135,799 observations with positive REFUND's. Of taxpayers who were due refunds and who gave to a check-off fund, 65.5% contributed to the Nature Fund, 74.8% to the Child Fund, 9.1% to the Veteran Fund, and 2.4% to the Olympic Taxpayers who gave to at least one of the funds have larger average refunds than those who do not give to any fund.
Taxpayers contributing to the Nature Fund gave to one of the other funds on the form in 64.5% of the cases. Contributions to all the funds are highly positively correlated. 8 Table 4 shows the number of taxpayers contributing to each of the various possible combinations of the four check-off funds. The most commonly chosen combinations of the 98,307 contributions were the Nature Fund-Child Fund combination (33.9%), the Child Fund alone (32.0%), and the Nature Fund alone (23.1%).
The most frequent contribution to the Nature Fund is $1 (40.7%). The second most frequent contribution to the fund is $5 (27.5%). The next most frequent contributions in order are $10, $2, $3, and $4. The high frequencies of $1, $5, and $10 contributions are expected due to the availability of closed-ended check-off boxes on the Kentucky Individual Tax Form for these amounts. There are also peaks in the frequency distribution around all the other integer dollar amounts, until $15.
The most frequent contribution to the Child Fund is $2 (40.8%). The second most frequent contribution to the fund is $4 (27.3%). There is also a sizable frequency (8.3%) of $10
contributions. Closed-ended check-off boxes for $2 and $4 contributions to the Child Fund are available on the Individual Tax Form.
Modeling Participation and Contribution
Each taxpayer receiving a refund must decide on the number of tax form check-off funds he or she wishes to contribute. For each fund, the taxpayer also has to decide whether or not to contribute (a participation decision) and how much to contribute (a level of contribution decision). In this paper, different models are used to examine each decision: an Ordered Probit model run on the number of funds to which a taxpayer contributes, and a Heckman selection model run on participation in and contribution to each check-off fund.
Choe and Jeong (1993) used a simultaneous equations Tobit to avoid the statistical bias of the non-negativity constraint in their study of tax deduction incentives on charitable contributions. Eubanks and Wyckoff (1989) (Heckman, 1979) .
The participation and level of contribution decisions are analyzed for contributions to the Nature Fund and Child Fund, the two more established check-off funds on the Individual Tax Form during the period of study. Decisions for the Olympic Fund and Veteran Fund are not analyzed because they are small. Only 1.7% of the observations includes contributions to the Olympic Fund and the average contribution to the Olympic Fund, of $1.38, is relatively small.
Of taxpayers contributing to the Olympic Fund, 83% contributed $1. This does not provide enough variation in contributions to allow for an OLS analysis. The Veteran Fund was introduced in 1992, halfway through the period of study.
The Hypotheses
The tax form check-offs provide two useful types of information. First, they provide information concerning whether or not a particular taxpayer participated in any check-off fund.
Second, they provide information concerning the amount of contribution to any fund. The actual contribution level for any check-off fund indicates the strength of an individual's preference for the fund.
Several variables can be used to explain the decision to contribute to multiple funds, the decision to participate in a particular fund, and the decision of how much to contribute to a fund.
Some variables are used to control for certain socio-demographic characteristics. For other variables, there are specific hypotheses regarding the sign of the effect.
As a taxpayer's income (and refund amount) increases, the likelihood of contributing to multiple check-off funds and participating in any given check-off fund is expected to increase. A decrease in the tax price of contribution is expected to have a positive effect on each of these decisions. As in the research of Auten, Cilke, and Randolph (1992) , a natural log specification for income and tax price (and refund) is assumed in the regression specification in the Heckman model.
For the Nature Fund, a taxpayer's opportunity to participate in nature based activities is expected to have a positive effect on the decision to contribute. Previous studies have shown that Kentucky citizens are willing to pay higher taxes for improved natural amenities (Ready, Berger and Blomquist, 1997) . To capture this effect the following analysis uses the proxy variable PARKS.
For the Child Fund, taxpayers who have dependent children and taxpayers who have a deduction for child care are expected to be more likely to contribute and to contribute more.
These people are more likely to be sensitive to sexual abuse of children.
Ordered Probit Analysis
In the multiple check-off fund participation model, it is assumed that the individual has received a refund and is deciding in how many funds to participate. The analysis attempts to determine the factors that explain the number of check-off funds to which a taxpayer contributes.
The dependent variable is an integer equal to the number of funds to which a taxpayer contributes. In the case of the Kentucky Individual Income Tax Form there are four such funds.
The probability of contributing to any number of check-off funds is estimated as a linear function of the independent variables and a set of cut-off points. 9 For example, the probability (P) of contributing to a given number of funds can be written:
P(Contributing to a Given Number of Check-Off Funds) = 
Heckman Probit: Participation
The Heckman selection model consists of a participation specification that corrects the contribution level regression results for selection. In the participation model, it is assumed that the individual has received a refund and is deciding whether or not to participate in a check-off fund. The analysis attempts to determine the factors that explain the decision of whether or not to contribute. This Probit model requires observations for those taxpayers who have the opportunity to participate, whether or not they actually do participate.
There are two probit participation models, one each for the Nature Fund and the Child Fund.
In each case, the dependent variable is a dummy equal to one if the individual observation includes contributions to the particular fund, and zero otherwise. The probability of any particular taxpayer with a refund due contributing to any check-off fund can be modeled as a cumulative distribution function, with an error term distributed normally. For example, the probability of contributing to the Nature Fund may be written: The same variables available for inclusion in the probit model of participation in the Nature Fund are available for use in the probit model of participation in the Child Fund.
However, there is no reason to suspect the variable PARKS affects participation in the Child
Fund. All other variables are the same for both probit models.
Heckman Regression: Contribution Level
In the model for the level of contribution, it is assumed that the individual has decided to contribute to a check-off fund. The analysis attempts to determine the factors that explain the amount of contributions. There are two regression models, one each for the Nature Fund and the Child Fund. In the Heckman, each regression is corrected for selection bias using the results of the Probits.
The dependent variable in both of the regressions is the natural log of the contribution amount for the particular fund being modeled. The independent variables are the natural logs (ln) of INCOME, TAXPRICE, and REFUND. The theoretical motivation for including income and price is clear. The rationale for the refund variable is more speculative. Two different specifications for the contribution amount regressions are used in this paper. While the main specification includes only income and tax price variables, the expanded version includes the refund variable as well.
For example, the expanded specification for the Nature Fund can be written:
B 0 + B 1 ln (INCOME) + B 2 ln ( TAXPRICE) + B 3 ln (REFUND) + ε
Notice that few of the control variables found in the participation specification are included. The assumption is that after a taxpayer decides to contribute to a particular fund, it is just income, tax price of the contribution, and refund amount that affect contribution level. The same three independent variables available for inclusion in the regression model for Nature Fund contribution level are available for use in the model for Child Fund contribution level.
Results
The results of the Ordered Probit for the number of funds to which taxpayers contribute are reported in Table 5 . If a given independent variable has a positive coefficient, then an increase in that independent variable increases the likelihood that a taxpayer will give to a larger number of check-off funds. For example, the Ordered Probit results for INCOME and REFUND are positive and significant, indicating that a taxpayer with higher income and a larger refund will be more likely to contribute to a larger number of funds. For example, a $1000 increase in the income of a typical taxpayer living in the Bluegrass Region of Kentucky in 1990 would cause the probability of contributing to one, two, three, and four check-off funds to change from 59.02%, 34.44%, 6.24%, and 0.30%, respectively, to 58.99%, 34.47%, 6.24%, and 0.30%. This is a slight but significant increase in the likelihood taxpayers will contribute to two check-off funds instead of one check-off fund. A $10 increase in the refund of the same taxpayer causes a similar effect. Note that the coefficients for YEAR92 and YEAR93 are also positive and significant. This is expected because the Veterans fund was added in 1992.
A negative coefficient in the Ordered Probit indicates that an increase in the dependent variable decreases the likelihood that a taxpayer will contribute to a larger number of funds. For example, the TAXPRICE result is negative and significant, indicating that a taxpayer with a higher tax price of contribution will be less likely to contribute to a larger number of funds.
A one cent per dollar increase in the tax price for a typical taxpayer would cause the probability of contributing to one, two, three, and four check-off funds to change from 59.02%, 34.44%, 6.24%, and 0.30%, respectively, to 59.10%, 34.40%, 6.22%, and 0.28%, respectively. There is a slight but significant increase in the likelihood taxpayers will contribute to only one check-off fund instead of two or more. Taxpayers who take a child care credit, who are married but file separately, and who make mistakes on their tax forms are all less likely to contribute to a larger number of check-off funds.
Results of the Heckman Probit model for participation in the Nature Fund and Child Fund are reported in Table 6 . The Probit regressions determine how a one-unit change in each independent variable affects the likelihood that a given taxpayer with a refund will contribute to each fund. The significantly negative Mills Ratios indicates that a taxpayer who decides to contribute to a fund through a tax check-off will contribute less to the fund than otherwise indicated by his or her characteristics. This result may be because large contributors are more likely to use other contribution vehicles, such as the Nature Conservancy, to make direct contributions. Large contributors tend to want more control over the use of their contributions and get more recognition. If these other more socially visible contribution vehicles were not available, the larger contributors would likely have contributed through the tax check-off.
While both INCOME and REFUND are positive in the probit regression for Nature Fund, only INCOME is significant. This indicates that although an increase in refund amount does not increase the likelihood that a taxpayer will contribute to the Nature Fund, an increase in income has a significant and positive effect. INCOME and REFUND are both significantly positive in the probit regression for Child Fund. This indicates that a taxpayer's income and refund amount have a positive effect on the likelihood of participation in this fund. TAXPRICE proves significantly negative in the probit regressions for both funds. This indicates that a taxpayer who faces a higher tax price of contribution will be less likely to participate in either fund.
MARRIED has a significantly negative effect on participation in both funds. While CHILDCARE and DEPENDENTS both have negative effects on participation in the Nature Fund, these two variables have positive effects on participation in the Child Fund. This indicates that taxpayers with more dependents and younger children are less likely to give to the Nature Fund and more likely to give to the Child Fund. PARKS was created to proxy for access to nature. PARKS has a significantly positive affect on participation in Nature Fund. Taxpayers are more likely to contribute to a charity that improves resources they are more likely to use. In other words, the contributions reflect at least some on-site use value. The Heckman selection model regression determines the effect of each independent variable on the contribution level to each fund. Due to the natural log specification, the regression coefficients found at the bottom of Table 6 may be interpreted as elasticities. The income elasticity of contribution to the Nature Fund is 0.20. A one percent increase in income will lead to a 0.20 percent increase in contribution to the Nature Fund. The income elasticity of contribution to the Child Fund is 0.13.
The tax price elasticity of contribution is the percentage change in contribution amount due to a one percent change in tax price. As expected, the elasticities are negative; a higher tax price is associated with a lower contribution level. The tax price elasticity of contribution to the Nature fund is -0.58, and the tax price elasticity of contribution to the Child Fund is -0.27.
Contributions to both funds are more sensitive to tax price than to income. Contributions to the Nature Fund appear to be particularly sensitive to changes in tax price.
When the Nature Fund regression specification is expanded to included the refund variable, the income elasticity changes from 0.20 to 0.18 and the tax price elasticity changes from -0.58 to -0.41. Including the refund variable causes the income elasticity and tax price elasticity to decrease. These changes are independently and jointly significant at the 0.01 level.
The larger effect is on tax price elasticity. When the Child Fund regression specification is expanded to included the refund variable, the income elasticity changes from 0.13 to 0.11 and the tax price elasticity changes from -0.27 to -0.17. Including the refund variable again causes the income elasticity and tax price elasticity to decrease. These changes are independently and jointly significant at the 0.01 level. And, again, the larger effect is on tax price elasticity.
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The refund elasticity of contribution to the Nature Fund is 0.08. This means that a one percent increase in refund will lead to a 0.08% increase in contribution to the Nature Fund. The refund elasticity of contribution to the Child Fund is 0.06. In the case of both funds, income elasticities are larger than refund elasticities; contribution amounts are more sensitive to income than to refund. The results also indicate that contributions to the Child Fund are much less sensitive to changes in household income and refunds than are contributions to the Nature Fund.
Because the income elasticities are positive and less than one, the programs associated with the funds can be considered normal goods.
Summary
This paper presents the results of an analysis of taxpayer contributions to state check-off funds in Kentucky, Nature Fund, Child Fund, Olympic Fund, and Veteran's Fund. Ordered Probit is used to analyze the factors affecting contributions to multiple funds. Next, the decisions of whether or not, and how much, a taxpayer contributes to a particular fund are analyzed. Unlike previous research on check-off fund contributions, this paper models the taxpayer's decision to contribute to a particular fund as a two-step process using a Heckman selection model on Individual Tax Form data. This paper also controls for income and tax price of contribution (and refund amount) simultaneously.
Analysis of more than 135,000 taxpayer contribution decisions from 1990-1993, shows that taxpayers with higher income levels (and refunds) are more likely to contribute to a larger number of funds. Taxpayers facing a higher tax price of contribution are less likely to contribute to a larger number of funds. Based on analysis of contribution amounts to the two major funds, the check-off fund programs are both found to be normal goods. For the Nature Fund, the point estimate of the income elasticity of contribution is 0.20 and the point estimate of the tax price elasticity of contribution is -0.58. Controlling for the refund amount reduces the point estimates to 0.18 for income and -0.41 for price and the differences are statistically significant. The point estimate for the refund elasticity is 0.08. Similarly for the Child Fund, the income elasticity is 0.13 and the tax price elasticity is -0.27. Controlling for the refund amount reduces the point estimates to 0.11 for income and -0.17 for price and the differences are statistically significant. The point estimate for the refund elasticity is 0.06.
Revenue from specific tax check-off programs is influenced by various factors considered in the analysis. Economic growth increases income and can be expected to increase contributions by both increasing the probability of contribution and by increasing the amount given by each contributor. If federal marginal tax rates are reduced, the tax price of contributions will increase. The price increase can be expected to reduce both the probability of contributing and the average amount given by contributors. In contrast, state tax reform that changes obligations to allow deductions for charitable contributions without itemizing, as President Bush has suggested at the federal level, would reduce the tax price of contributions for non-itemisers and increase the total amount of contributions. The analysis in this paper allows some estimates of the impacts on contributions that changes in such economic and policy factors might have on state tax form check-off programs.
1 See Noragon (1981) for an in-depth history of federal and state check -off programs. See Revier and Harpman (1992) for a discussion of the history of check -offs used for non-game wildlife programs in various states. 2 Several studies examine the tradeoffs an individual considers when contributing to charity. Auten and Joulfalan (1996) have shown that the charitable contribution of an individual is affected by the income of the individual's children and rate of bequest taxes. Roberts (1984) has shown that the level of private charity has declined in the U.S. as public transfers have increased, indicating individuals are aware of the affect of public projects on the level of expected benefits of a contribution. 3 There are tax-funded government programs and cha rity-funded private programs that provide services similar to those funded through the check -offs studied in this paper. Due to data limitations, the authors could not control for potential crowd out effects from these other programs. See Kingma (1989) f or a description of the how contributions to a nonprofit organization can crowd out private charitable contributions for a public good. See Steinberg (1987) for a theoretical treatment of crowd out, and Steinberg (1991) for a more empirical treatment. 4 The actual number of taxpayers each year was: 1990 (1,816,442); 1991 (1,858,918); 1992 (1,853,772); and 1993 (1,880,002) . The percent of all taxpayers who received refunds each year was: 1990 (50.5); 1991 (53.5); 1992 (54.4); and 1993 (54.9) . The percen t of taxpayers receiving refunds who contributed to a check-off fund each year was: 1990 (2.4); 1991 (2.6); 1992 (2.5); and 1993 (2.5). 5 These include federal adjusted gross income, additions and subtractions to federal adjusted gross income, Kentucky adjusted gross income, total deductions, Kentucky use tax, taxes withheld, tax declared, credit forwarded, amount refunded, amount owed, check -off fund contributions, and tax due. All the dollar figures were adjusted for inflation using the Department of Labor's CPI-U (base from 1982-84) and putting all values in 1993 dollars. The income tax return allows contributions to check -off funds if there is an amount overpaid. The variable REFUND measures this. REFUND is positive if the taxpayer has a refund due, and therefore may contribute to check-off funds. This measure may include any errors the taxpayer originally placed on the return. Because the taxpayer was giving under the assumption that REFUND was the maximum amount, this is the pertinent variable. 6 To create dummy variables for region, county information was used to place each respondent in one of five physiographic regions in Kentucky. These regions represent differences in the physical characteristics of the landscape. These regions also roughly separate the state by social, cultural, and industrial differences. If a county is not covered completely by one region, it is associated with the region that covers the majority of the county area. 7 Another 2,304 had observations for REFUND which were below or equal to zero. This occurs because some taxpayers contributing to check-off funds believe they are due a REFUND, but after correcting for mistakes it turns out they actually owe taxes. The average Nature Fund contribution for taxpayers with negat ive or zero REFUND's is $4.25. The mean contribution to the Nature Fund is $5.35 for the observations with positive REFUND's. Negative REFUND's are observed only for taxpayers that did not receive refunds, but mistakenly contributed to some fund thinking that they had a refund. Having a negative or zero REFUND is perfectly correlated with having given to some fund. Additionally, observations with negative or zero REFUND's are more likely to contain a taxpayer error. We think it is inappropriate to keep the observations with negative or zero REFUND's in the data set. We have deleted the observations with these errors. 8 The pairwise correlations for contributions to funds, given that the taxpayers contributed to both funds in each pair are: Nature F und and Child Fund ( The Tax Price coefficient in the Nature Fund regression becomes insignificant. Because we are uncomfortable with depending solely on the functional form to identi fy the model, and because of the improved significance of the two variables we have the most confidence in, we use the specification shown in Table 6 .
